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Sir:
We read with interest the study by Chao et al [1]
regarding the mechanisms of cough syncope as eval-
uated by the Valsalva maneuver. Their study raises
some important issues.
It is interesting to note that transcranial Doppler
(TCD) was abnormal in four out of 18 patients, all
belonging to the group with “normal blood pressure
overshoot”, and one patient had two stenotic lesions.
Seven out of the 10 patients with “normal blood pres-
sure overshoot’ were found to have overt cardiac or
cerebral arterial disease. On the other hand, none of the
eight patients with “absent blood pressure overshoot”
showed any TCD abnormality, and only one patient
demonstrated an abnormality in the TCD tilting table
test in the form of orthostatic hypotension.
Flow velocities can be assessed in real time by TCD.
However, flow velocities are not equivalent to cerebral
blood flow volume (CBFV). Sorteberg [2] stated that
flow velocity can reflect CBFV and the velocity changes
can be proportionate to the changes in CBFV if certain
parameters are known and remain constant (e.g. angle
of insonation, perfusion territory, arterial diameter)
and the effect of only one stimulus is observed. In this
study, significant blood pressure changes induced by
the Valsalva maneuver contributed to the changes in
flow velocities detected by TCD, and reflect dynamic
changes in CBFV. One patient labeled as having ortho-
static hypotension following TCD probably represents
a case of disturbed dynamic cerebral autoregulation;
the inherent ability of the cerebral blood vessels to
maintain blood flow over a wide range of systemic
blood pressures that occur over a few seconds [3].
However, complex dynamic changes in the flow
velocity values and waveform characteristics can be
observed in a short time in response to changes in car-
diac output, coughing, sneezing, breathing cycle and
breathing patterns. We feel that, in this patient, multi-
ple provocative factors were being tested together,
and that it is difficult to assess the effect of the Valsalva
maneuver alone.
The presence of stenotic lesions in seven of the 
10 patients in “group 2” deserves special attention to
understand the mechanism of “cough syncope”. Cere-
bral hypoperfusion in these cases may represent 
disturbed cerebral autoregulation with exhausted
vasomotor reactivity. Cerebral autoregulation can be
understood better if, in addition to the continuous
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Transcranial Doppler is often employed for the assessment of cerebral hemodynamics. The study
by Chao et al in the February 2007 issue of the journal raises some important issues regarding the
understanding of the mechanisms involved in cough syncope. We suggest including some addi-
tional monitoring parameters, for example, end-tidal or arterial carbon dioxide levels, transcra-
nial Doppler waveform patterns and their characteristics in studies of patients with orthostatic
hypotension. Vasomotor reactivity testing, especially in stenotic cerebral arteries, under controlled
circumstances, may provide a quantitative assessment of cerebral autoregulation.
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monitoring of heart rate, blood pressure and cerebral
flow velocities, carbon dioxide (blood level or end-
tidal) registration is also done, because the latter is
known to have a significant influence on cerebral vas-
cular regulation. [4] This assumes further importance,
as some patients tend to change their breathing pat-
terns when tilted to an upright position. The artery dis-
tal to a hemodynamically significant stenosis usually
dilates to compensate for the reduced blood flow vol-
ume. Testing vasomotor reactivity in the stenotic artery
distal to the narrowed segment by a simple “breath-
holding index” [5] could have been very helpful in elu-
cidating the mechanism of syncope in these patients.
We suggest that instead of TCD recordings of only
mean flow velocity, monitoring of systolic and dias-
tolic flow velocities in addition to the pulsatility
index with controlled carbon dioxide values should
be taken into consideration for a better understanding
of cerebral hemodynamics and cerebral autoregula-
tion. Provoking the cerebral vasculature to assess the
vasomotor reactivity in arteries distal to the stenotic
segment may enable further quantification of cerebral
autoregulation.
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